The next generation of neuroscientists requires training and mentorship designed to meet the demands of the changing landscape of brain research. Scientists from around the world shared their perspectives on adapting 21st century training to meet these challenges and opportunities.
Neuroscience is in transition, attacking the nearly unfathomable structural and functional complexity of the nervous system with vast datasets that no individual laboratory could assemble. Training programs are under pressure to incorporate opportunities for students to learn how to effectively translate neuroscience discoveries into health and policy contexts. In the past, neuroscience has thrived using a classic model of investigator-driven design and implementation to generate data. New experimental models now exist that rely heavily on technology and information management for the assembly of datasets. Students immersed in the classic model become experts in cleverly manipulating variables and interpreting outcomes using an experimental system that they grow to love-and hate. What is the relevance of this expectation for most trainees when they neither design the study nor collect the primary data that are assembled in consortium databases? Implicit in doctoral training in any field is the expectation of becoming a disciplinary content expert. Acquired biological and behavioral expertise distinguishes doctoral training in neuroscience from computer science, informatics, or statistics, all of which have become requisite tools for neuroscientists. Having a deep understanding of neurobiological context will continue to matter. No dataset, no matter how wonderfully large and complex, precludes the need for neurobiological interpretation. Doctoral training can adapt by creating experimental experiences for trainees who will find themselves knee deep in consortium data.
Interdisciplinary Training

Megan Carey
Champalimaud Center for the Unknown
The interdisciplinary nature of neuroscience has always presented unique challenges and opportunities from a training perspective. This is even more true in light of the recent technological advances that have fueled global interest in neuroscience. Technique-driven training will necessarily have a short half-life in the face of rapid progress. Now more than ever, neuroscience training needs to focus on developing analytical, quantitative, and communication skills that can be applied across a broad range of situations. If we train students to think deeply and creatively, and encourage them to be just a little bit fearless, they will have what they need to succeed in an everchanging scientific world. Moreover, these skills are essential not just in neuroscience or academia, but in many careers-something that we need to keep in mind as the number of PhDs continues to increase faster than the number of faculty positions. Finally, supporting the next generation of neuroscientists will require not just skills training, but also mentoring that enables us to recruit and retain the very best talent. I would like to see training programs of the future focus on providing environments where scientists with different scientific and personal backgrounds, perspectives, and career goals can thrive and complement each other.
Personalized Career Trajectories
Steve Ramirez
Principal Investigator and Junior Fellow at Harvard
To train the next generation of neuroscientists, our field has to adjust its perspective on what it means to mentor trainees. Of the pedagogical vehicles worth considering (e.g., open science), I will focus on one: personalized career trajectories (PCTs). PCTs acknowledge-and respect-that graduate school can still train students to do remarkable science while recognizing that not everyone wants to be a professor. Unfortunately, ivory pomp still exists-''they weren't cut out for it''-and it's a remnant of the tower of 20th century science. Yet if I have five trainees that go into science writing, consulting, industry, law, and Google, in what world are these jobs less successful than being in academia? Luckily, a tower buttressed by personal agendas is transiently mighty and then, like Ozymandias, falls. After all, science is about making an unknown knownwhat job doesn't require this skill? From the bottom up, the answer is education: universities can provide seminars, workshops, and formal coursework for trainees to bend the arc of their careers in directions they see fit. From the top down, the answer is legislation: academia and funding agencies must place value on transitioning trainees to the workforce instead of deducting points on the tenure or grant scoreboard. Education and legislation: let's work the problem from both ends. Like personalized medicine, which embraces heterogeneity, PCTs are about the individual and about everyone-one for all and all for one. This perspective, I believe, can enable a cooperative equilibrium rather than a Hunger Games in academia.
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Big Discoveries from Big Data
Kafui Dzirasa
Duke University ''Big Data'' has fundamentally transformed multiple industries. With the development of neurotechnologies that facilitate the acquisition of a large number of observations in individual subjects (e.g., RNA sequencing, optical imaging, high-density neuronal recordings, and complex behavioral analyses), neuroscience is rapidly embracing the power of Big Data to uncover previously unconceived relationships between brain and behavior. However, the full adoption of Big Data into neuroscience may require a re-conceptualization of the central scientific tenants we engrain in our early trainees. For example, data-driven inquiry is a core component of Big Data. Classically perceived as ''fishing expeditions'' by review committees and editorial staff, this line of inquiry could conceivably overtake the ''hypothesis'' as the new entry point to the scientific method. Furthermore, with regard to data-driven inquiry, a vast sum of modest-quality data may be substantially more informative for understanding the organizing principles of complex systems than a small amount of high-quality data. Realizing the full potential of Big Data to transform neuroscience will ultimately require the development of a new brand of neuroscience training programs that incorporate computer science, electrical engineering, and modern statistics. In this new neuroscience, predictive utility will carry the same gravitas as alpha and p values.
Effective Mentorship
Monica Di Luca
University of Milano
The emergence of large-scale brain projects worldwide highlights the importance of neuroscience research today and the profoundly important questions that remain unanswered. A range of exciting tools are available to answer questions about the function of the brain. In this sense, starting a career in neuroscience is full of opportunities. But there are many challenges. Neuroscience has developed into one of the most competitive fields. It is the responsibility and privilege of mentors, in tight conjunction with scientific societies, to set initiatives that can help our next generation of neuroscientists transition through the difficult early and mid-career steps. Mentoring includes early career help with the design of effective mobility plans. Spending time with good mentors provides essential skills and helps build a network that will permanently expand and change the scientific horizon for a young scientist. Social networking is established during high-level and challenging courses. An example of this is the Cajal Advanced Neuroscience Training Program, which offers state-of-art hands-on courses in Europe. Another example is the FENSKavli Network of Excellence, a successful model of bringing young, talented, independent scientists together to share scientific ideas and to be engaged in outreach and science policy.
Understanding basic brain functions remains a challenge. Brain diseases still represent a major burden for our society. We need to continue attracting and nurturing talented young scientists in order to move the field ahead.
